Enzyme fragment complementation: a flexible high throughput screening assay technology.
High-affinity complementation of a small fragment of beta-galactosidase to an inactive deletion mutant of the enzyme forms a stable heteromeric enzyme complex capable of hydrolyzing substrates to produce either chemiluminescent or fluorescent signals. This review describes a series of screening assays in which the small beta-galactosidase fragment, Enzyme Donor or ProLabel, is either chemically conjugated or recombinantly fused to small molecules or proteins, respectively. Chemical conjugation forms the basis of several HitHunter HTS assays in which competitive displacement of the ProLabel conjugate from either a binding protein (receptor or antibody) is induced by the analyte in question. In this manner, a calibration curve is generated, to measure cellular analytes including 3',5'-cyclic AMP. Changes in this second messenger, occurring due to G protein-coupled receptor (GPCR) activation, can thus be easily measured in a homogeneous assay. Similar assays have been developed for tyrosine kinases, serine threonine kinases, nuclear hormone receptors, and proteases. A second form of assay technology involves measurement of cellular protein expression, in which the protein is fused to ProLabel. Analysis can be undertaken in crude cell lysates, or with intact cells, using beta-galactosidase complementation in a microtiter plate. This homogeneous technology is highly sensitive and has been developed to measure protein expression changes occurring in response to pathway activation by targets such as GPCRs, tyrosine kinase receptors, and proteases. In summary, the DiscoveRx technology using beta-galactosidase complementation provides a robust and flexible assay technology for use in cell-free and cell-based HTS.